M-type Barium hexaferrite (BaFe12O19) were prepared using sol-gel auto composition method which represent substantial magnetic materials and utilized as microwave absorbers and electronic devices. The powder was obtained after auto-composition procedure, then calcined at different temperature 700℃, 800℃ 900℃ for 3hour. The XRD tests showed that difficultly of preparing the hexagonal phase directly after auto-composition procedure, but for the sample which calcined at 700℃ shows the presence of intermediate phase (BaFe2O4) and the existence of ( -Fe2O3) with barium hexaferrite (BaFe12O19) formation, when the temperature at 800℃, hexagonal phase formation was observed. The average grain size was estimated from SEM micrographs about (0.5, 0.6 and 0.8 µm) at 800℃, 900℃ and 1000℃
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Introduction
M-type barium ferrite (BaM) is of great interest for use as microwave absorbers due to their magnetic losses in microwave frequency band [1] . Mukesh C. Dimri et.al, prepared M-type barium hexaferrite by the sol-gel method, observed possibility of controlling the particle size by Varying the pH of the solution [2] . Guohong as well, prepared M-type nanorods using a sol-gel technique, when added PMMA into the precursor solution phase shaped nanorods with diameters approximately 60nm and lengths nearly 300nm which are estimated from FESEM images, and without adding PMMA generated granular shape. The microwave characteristics of barium hexaferrite for the two forms were measured using VNA within the frequency range 5-15GHz, observed the reflection loss for the rod-shaped are superior that possess granular [3] . Abhishek as well, Single phase M-type barium hexaferrite powder with different particle size were prepared using sol-gel auto-combustion technique, the particle size was grown by increasing the period of annealing time, the product powders were mixed with epoxy -resin to study microwave characteristic [4] .The objective of this study is to investigate the temperature required to obtain hexagonal phase and to know the effect of the grain size on the microwave characteristic.
Experimental
Preparation of powder ferrite
The sol-gel auto combustion method used to prepared barium hexaferrite as in the following steps:
1- Table below showing the molar ratios and weight compounds used for the preparation of barium ferrite, the molecular weight of the raw materials calculated from the atomic weight of the base elements as given below: 4-Then liquid ammonia was slowly added to neutralize solution until pH=7 with continuous stirring.
5-By heating the neutralized solution at 100 ℃ on a hot plate with continuous stirring, the water evaporated from the solution which became gluey.
6-While continuing heating bubbles will consist in the gel which rid as gasses and steam sluggish from the solution.
7-After the gel dried completely it will turn to incoherently powder by self-combustion.
8-The Powder then calcined in air atmosphere at different temperatures:
700℃, 800℃ 900℃ for three hours and left in the furnace to reach room temperature after turning off the furnace after each calcination process. X-ray diffraction tests was carried out by using Cu-Kα radiation, wavelength λ = 1.54060 Å ;
the range of the Braggs angles are taken (2θ=20˚-90˚) for the samples ,with scan speed 8.0000(deg /min), the type of this device is (XRD -6000) and made in Japan by SHIMADZU.
Preparation of specimens (M-type barium hexaferrite)
Three specimens from Nano powders of barium ferrite were obtained after calcination the powder at different temperatures (700, 800 900℃). Then weighted 15 g of each sample
to pressing within the cylinder mold under the pressure 4500 pounds per 1.6 inches for one minute, from three specimens pellet were pressed from the sintered powder at The previous XRD patterns show that began to transform into BaFe12O19 (hexagonal phase ) when the calcination temperature at 800℃ or greater than, it can be easily found that with increasing calcination temperature the peak width becomes narrower, indicating that the mean crystallite size of synthesized ferrites gradually increased. The crystallite size can be calculated using Scherrer equation below [5] :
D= 0.9 / cos …………………………………… (1) Where: D is the regular size of the ordered (crystalline) domains, which probably smaller or equivalent to the grain size, λ is X-ray wavelength, β is the line broadening at the middle of the maximum intensity (FWHM), θ is the Bragg angle. The average crystallite size was calculated which showed an increasing in the crystalline size with increasing the calcination temperature, due to the diffusion of the small particles through the larger particles. This increasing in the crystallite size mentioned by decreasing of (FWHM) of the XRD diffraction pattern. In the very small crystallites; there are not enough planes to produce complete destructive interference, so a broadened peak is observed. The previous results summarized in the table (1) which shows the crystal systems, lattice parameters and average crystalline size, which resulted from XRD tests at different temperature comparisons to ICDD -cards for compounds. With an increase in sintering temperature grains have coalesced to form larger grains, the morphology which observed by studying of the selected samples produced at sintering temperatures (900℃and ℃ by SEM Which showed in the figure (6 and 7) , the average grain size was estimated by calculate the number of granules within the known longitude and divided on the number of granules to obtain the average diameter then repeating the process in different locations on the sample surface to obtained the mean diameter of granule more accurately. 
Preparation of M-type Barium
Density measurement result
The bulk density ( ) of all prepared samples has been calculated after sintering using the equation (2) Table ( 2) shows the value of density and porosity for all prepared barium hexaferrite samples at different temperatures. 
Microwave characteristics Absorbing Properties
The microwave absorbing characteristics of the barium hexaferrite samples has been carried out in the X-band range (8-12.5) GHz by changing sintering temperature . Figure (8) shows the attenuation coefficient (reflection loss) values as a function of frequency for barium hexaferrite using network analyzer system type (E5071C -300kHz-20 GHz). It was calculated using the equation (6) below [8] :
Attenuation Coefficient = −20 | 11 | ……………… (6) diameter of the spherical barium ferrite with single magnetic domain is reported to be 460nm [9, 10] . The coercivity could in principle be increased by making the particles smaller or smoother and with fewer crystal imperfections in order to decrease the number of sites for wall nucleation [11] . From the figure (8); illustrates the existence of two attenuation curves within the frequency range (9.3-9.6GHz) and ) with the presence of some other peaks at low frequencies from (8-9GHz) within the X-band region, observed increasing the value of the attenuation peaks of the samples that has been sintering at (900℃ 1000℃) by increasing the sintering temperature except for the samples that have been sintered at 800℃ it behaves differently from other samples because it contains small grains which showed from SEM micrographs being sufficiently small to approach single domain characteristics, so that only spin rotations can occur [12] .The attenuation peaks diminish with increased sintering temperature within the frequency range (8.4-8.83 ) GHz due to grains growth have become sufficiently large to quit single domain characteristics. Also decreasing the porosity due to variation in sintering temperature caused to increasing in attenuation peaks within the ranges (9.3-9.6) GHz and (11-11.4) GHz were observed.There are resonance peaks for barium hexaferrite samples; the peak is formed when there is matching between the relative permeability and relative permittivity of ferrite, NicholsonRoss-Weir (NRW) method used to calculate both of the permittivity and permeability from the s-parameters. the dissipative energy is said to have been (absorbed ) by the medium due to the electric loss tangent (tan ) and magnetic loss tangent(tan ), the matched characteristic impedance concept relates to a special class of absorber where ( = ) And characteristic impedance of the material z = √ It can be observed through the 
Conclusions
The XRD tests showed that difficultly of preparing the hexagonal phase directly after autocomposition procedure, intermediate phases were transformed into hexagonal phase when increasing the calcination temperature at 800℃ or greater than. Microwave absorbing characteristic studied within X-band region using (VNA) and observed maximum reflection loss exceeds -20 dB for the sample sintered at800℃ and SEM micrographs showed it contains granules less than critical size sufficiently small to approach from single domain characteristic therefore it was actively participating in the attenuation.
